Actinomyces spp. is considered a rare pathogen in today's medicine, especially with thoracic vertebral involvement. Classic actinomycosis (50%) presents as an oralcervicofacial ("Lumpy Jaw") infection. This report describes a case of spinal cord compression caused by Actinomyces israelii with coisolation of Fusobacterium nucleatum. There are limited numbers of similar cases.
Case Report Introduction
This case involves a 43 year old Filipino male who presented to a medical center emergency department with a chief complaint of acute lower back pain and urinary incontinence. He had been in his usual state of health until approximately three days prior to admission when he first noticed a gradual onset of bilateral lower extremity weakness followed by difficulty with walking, and finally inability to arise from bed. In addition, the patient stated that he had been experiencing low grade fevers and progressive weight loss over the past several months. His past medical history was unremarkable and did not include any recent trauma. The patient emigrated from the Philippines to Hawaii about 20 years ago. However, he denied any history of exposure to tuberculosis or any recent travel history back to the Philippines or South East Asia.
In the emergency room the patient appeared disoriented although he was able to follow simple commands. His vital signs included a temperature of 97.8 F, blood pressure 121/75, heart rate of 116/min, and mild tachypnea with an O 2 saturation of 99% on room air. On physical examination, he was noted to have poor dentition with evidence of multiple previous dental extractions. Neurologic Stains for acid-fast bacilli and mycobacterial cultures were also negative.
The patient's antibiotic regimen was changed to IV penicillin G at 2 million units every 4 hours and Clindamycin at 600 mg every 6 hours. Post-operatively, the surgical wound healed well without the expression of purulence. The patient's bilateral lower extremity motor strength markedly improved during his remaining hospital course.
However, residual bowel and urinary dysfunction still persisted. He was subsequently transferred to a rehabilitation center for 6 weeks of IV antibiotic therapy consisting of Penicillin G and Clindamycin. This was followed by twelve months of oral amoxicillin at 500 mg tid. 
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Materials and Methods
Culture Isolation and Microscopy
A gram stain was used to identify the microscopic morphology of the isolates. Culture was performed using Brucella Agar as the primary anaerobic media. The RapidANA II system (API) was used in the biochemical identification of the anaerobe.
PCR and Sequencing
The isolate was confirmed using 16S rRNA gene sequencing. A fragment of the 16S rRNA gene was amplified from DNA extracted from the bacterial isolate by PCR using the Pfu DNA polymerase, PCR reaction mix and the universal eucaryotic primers 27F and 1492R. Thermal cycling conditions consisted of denaturation at 94°C for 3 min, followed by 30 cycles at 94°C for 45s, 55°C for 45s, and 72°C for 90s. Final extension was carried out at 72°C for 7 min, followed by cooling to 4°C. The PCR product was then purified using the Qiagen PCR purification kit (Qiagen) and sequenced with the following primers: 27F (AGAGTTTGATCMTGGCTCAG), 530R (GTA TTA CCG CGG CTG CTG), 981R (GGG TTG CGC TCG TTG CGG G), 1492R (TACGGYTACCTTGTTACGACTT). DNA Sequencing was performed using the BigDye terminator cycle sequencing kit (3.1v) and was resolved on a ABI 3730XL DNA Analyzer (Applied BioSystems, Foster City, CA). The full 16S rDNA sequences were then assembled in Seqman (DNASTAR). Sequence analysis was performed using ChromasPro (v1.33, Technelysium Pty Ltd.) and a Blast search (www.ncbi.nlm.nih.gov/blast/Blast.cgi). The identification of Fusobacterium nucleatum was confirmed using the RapidANA II system (API). Both bacteria are commonly found as a part of the normal flora in the human oral cavity. However, it should be noted that once disruption of the mucosa occurs, they can contribute to the development of a systemic anaerobic infection.
A C C E P T E D
Actinomyces spp. are gram positive branching bacilli, which often present with a beaded appearance on Gram stain (10) . They are characteristically identified as nonmotile, non-spore forming, non-acid fast, and facultative anaerobes. These features were present in the isolate for this case. Culture isolates can be presumptively identified from both microscopic and macroscopic appearance as outlined in the algorithm in Figure 2 .
This algorithm was constructed by one of us (MJB) from characteristics described in authorative microbiology reference textbooks (10, 17) . However, definitive identification relies upon complex phenotypic testing (i.e. carbohydrate fermentation, enzyme profiles or gas chromatography) or 16S rRNA sequencing. This isolate was identified from the primary anaerobic culture (Brucella agar) using both phenotypic and genotypic approaches. The isolate only grew anaerobically and exhibited the typical "molar tooth" appearance as demonstrated on a sheep blood agar plate ( Figure 1A ).
The isolate was identified as A. israelii with a base identity homologus to A. israelii strain A1 (AF479270.1) at 889/891 (99.8%). Low grade fever or other constitutional symptoms) (22, 24) . Even in a patient with thoracic vertebral actinomycosis, the clinical appearance does not differ remarkably from Vertebral involvement of actinomycosis is usually secondary to an infection of contiguous tissue rather than hematogenous spread. (6) . Likewise, it is unlikely to be the result of vertebral osteomyelitis and epidural abscess due to common bacterial pathogens. Table 1 (3, 6, 7, 9, 12, 13, 16, 18, 23, 24, 25, 26, 27) . In summary, they show that 9/15 (60%) were caused by A. israelii, with an average age of 42.2 years, 12/14 (85.7%) occurred in males and at least 8/12 (66.7%) were associated with thoracic involvement or other pulmonary symptoms. In addition, 7/15(46.7%) revealed a co-isolation of another organism(s). Epidemiological data in these cases were consistent with those of other non-thoracic cases, even where the details were not well documented.
Actinomycosis is sometimes difficult to differentiate from mycobacterial disease (both M. tuberculosis and non-M. tuberculosis) or Nocardia asteroides due to the similarity in clinical manifestations and bacterial morphology (6, 21, 22, 24) . Identification of the organism is critical, since the choice of antimicrobial agent(s) differ in the treatment for each bacterial pathogen and may impact both patient morbidity and mortality. In addition, Actinomyces spp. is slow growing and anaerobic, thus optimal specimen collection requires an anaerobic culture and extended growth (possibly 14 to 21 days). A proposed scheme for the identification of Actinomyces spp. is described in Figure 2 .
Treatment of actinomycosis includes antimicrobial therapy with or without surgery.
Penicillin is the antibiotic of choice, although other antimicrobial agents such as clindamycin, tetracycline or erythromycin can be used in cases of penicillin allergy (14, 15) . Optimal duration of antimicrobial therapy should be tailored depending on the severity of illness. However, a longer duration with antimicrobial agents is usually necessary since premature termination of antimicrobial therapy may cause a relapse of actinomycosis (5) . Conventional therapy dictates a duration of 6 to 8 weeks with an A C C E P T E D intravenous antimicrobial agent followed by 6 to 12 months with an oral antimicrobial agent. In the cases listed in Table 1 , 7/15(46.7%) received six months or more of antibiotic treatment.
The patient presented in this case study was diagnosed with thoracic vertebral actinomycosis due to A. israelii. It is not known how much Fusobacterium nucleatum contributed to the infection or the role of this anaerobe in the pathogenesis of actinomycosis. However, as suggested by others, it may be reasonable to consider the F. nucleatum as a potential copathogen in treatment (20) . The most likely disease progression was probably from an extension of a primary lung infection (itself caused by aspiration of oral flora) followed by destruction of ribs, development of empyema, and subsequent paraspinal abscess formation. The main risk factors in the patient's history were a history of alcoholism and poor dentition. 
